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EXECUTIVE SUMMARY 

The Washington State Department of Ecology (lead agency) and the U.S. Environmental 

Protection Agency (support agency) recommended that the U.S. Department of Energy 

perform an expedited response action (ERA) for the Sodium Dichromate Barrel Disposal 

Landfill. 

The ERA goal is to reduce the potential for any contaminant migration from the landfill to 

the soil column, groundwater, and the Columbia River. Because the Sodium Dichromate 

Barrel Disposal Landfill is the only waste site within the operable unit, this removal action is 

the final remediation of the 100-IU-4 Operable Unit. 

The Sodium Dichromate Barrel Disposal Landfill is located in a small depression between the 

100-D and 100-H Areas. The landfill was used in 1945 for disposal of crushed, empty, 

sodium dichromate barrels. The 100-IU-4 Operable Unit is a source operable unit; the 

groundwater beneath it is included in the 100-HR-3 Operable Unit. 

This ERA process started in March 1992. The ERA proposal went through a parallel review 

process with Westinghouse Hanford Company; the U.S. Department of Energy, Richland 

Operations Office; the Environmental Protection Agency; Washington State Department of 

Ecology; and a 30-day public comment period. The Washington State Department of 

Ecology and Environmental Protection Agency issued an Action Memorandum in March 

ES-1 
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1993. The memorandum directed excavation of all anomalies and disposal of the collected 

materials at the Hanford Site Central Landfill. Primary field activities were completed by 

the end of April 1993. Final waste disposal of a minor quantity of hazardous waste was 

completed in July 1993. 

A total of 144 anomalies and 11 subsurface zones were inspected and excavated. Various 

homestead debris (wire fencing, wooden posts, and other miscellaneous debris) and about 

5,000 crushed barrels were removed and transported to the Hanford Central Landfill. 

Besides containing crushed drums, four zones included some loose asbestos, one crushed 

drum full of asbestos, two 5-gal roofing tar cans, a 12-volt vehicle battery, one empty paint 

can, and used oil and grease containers (about 0.5 gal total). These materials were placed in 

three 55-gal drums and sent to an offsite hazardous waste disposal facility permitted to 

receive hazardous materials. The loose asbestos and asbestos drum went to the Hanford 

Central Landfill asbestos disposal section. Because the cleanup activities removed all 

hazardous substances, the site is clean and available for unrestricted land use. 

ES-2 
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The field screening an'd offsite laboratory results did not identify any chromium(Vl) and total 

chromium levels that constituted a hazardous condition. 

The "Model Toxics Control Act" (Washington Administrative Code 173-340-740) Method A 

chromium cleanup level for soils is 100 mg/kg or 100 ppm. Because sample results are 

below regulatory cleanup limits, a risk assessment is not necessary. Health risk at the limit 

is negligible. 

ES-3 
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ACRONYMS 
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1.0 INTRODUCTION 

The U.S. Environmental Protection Agency (EPA) and the Washington State Department of 
Ecology (Ecology) recommended that the U.S. Department of Energy (DOE) perform an 
expedited response action (ERA) for the Sodium Dichromate Barrel Disposal Landfill. The 
ERA lead regulatory agency is Ecology and EPA is the support agency. The ERA was 
conducted in accordance with the applicable sections of Title 40, Code of Federal 
Regulations, Part 300, Subpart E (EPA 1990), the Hanford Federal Facility Agreement and 
Consent Order (Part 3, Article XIII, Section 38) (Ecology et al. 1991), the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA), the Resource 
Conservation and Recovery Act (RCRA), and the Washington Model Toxics Control Act 
(MTCA). 

The ERA was categorized as nontime-critical (Ecology et al. 1991), which required 
preparation of an engineering evaluation and cost analysis (EE/CA). The EE/CA, which was 
included in the proposal, is a rapid, focused evaluation of available technologies using 
specific screening factors to assess feasibility, appropriateness, and cost. 

The ERA goal is to reduce the potential for any contaminant migration from the landfill to 
the soil column, groundwater, and the Columbia River. Because the Sodium Dichromate 
Barrel Disposal Landfill is the only waste site within the operable unit, the removal action is 
the final remediation of the 100-IU-4 Operable Unit. 

This ERA process started in March 1992. The ERA proposal went through a parallel review 
process with Westinghouse Hanford Company (WHC), DOE Richland Operations Office 
(RL), EPA, Ecology, and a 30-day public comment period. Ecology and EPA issued an 
Action Agreement Memorandum in March 1993 (Appendix A). The memorandum directed 
excavation of all anomalies and disposal of the collected materials at the Hanford Site Central 
Landfill. Primary field activities were completed by the end of April 1993. Final disposal 
of a minor quantity of hazardous waste was completed in July 1993. 

2.0 REMEDIATION DESCRIPTION 

2.1 LOCATION AND PHYSICAL DESCRIPTION 

The 100-IU-4 Operable Unit consists of the Sodium Dichromate Barrel Disposal Landfill 
located in a small depression between the 100-D and 100-H Areas (Figure 1). The landfill 
was used in 1945 for disposal of crushed, empty, sodium dichromate barrels. The 100-IU-4 
Operable Unit is a source operable unit; the groundwater beneath it is included in the 100-
HR-3 Operable Unit. 

1 
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Figure 1. Sodium Dichromate Barrel Landfill Site Map. 
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Historical documentation for the site (dimensions, disposal records, and waste volume) is not 
available. The Waste Information Data System (WIDS) (WHC 1991) assumes that the 
crushed barrels contained 1 % residual sodium dichromate at burial time and that only 
crushed barrels are buried at the site. Burial depth is shallow; visual inspection reveals 
barrel debris on the surface. 

Limited characterization activities (DOE-RL 1993) confirmed the presence of the barrels. A 
variety of homestead debris (tin cans and wire) was also found on the site. The overall area 
of immediate concern is approximately 1,540 by 300 ft. Site geophysical characterization 
identified approximately 144 isolated anomalies plus 11 major anomalies referred to as zones. 
These zones have a potential for high concentrations of buried debris (Figure 2). 

2.2 CONTAMINANTS OF CONCERN 

Based on site radiological surveys, the work area is considered nonradioactive. From the 
WIDS, the primary hazardous constituents of concern are chromium(VI) and total chromium. 
Site sample data from limited characterization do not indicate elevated levels of chromium 
above regulatory cleanup levels. 

During removal activities, small quantities of asbestos, waste oil and grease containers, a 
paint can, roofing tar, and a discarded battery were found. These were disposed of as 
hazardous waste. 

2.3 ACTION MEMORANDUM 

The Action Memorandum (Appendix A) required excavation of all anomalies and disposal of 
the materials at the Central Landfill (Alternative C) . 

2.4 HAZARD REMOVAL ACTIVITIES 

Anomaly excavation activities began on March 17, 1993, and ended April 26, 1993. 
Conventional earthmoving equipment (trackhoe, small backhoe, water truck, and dump truck) 
were used to exhume the landfill and transport the excavated debris to the Central Landfill. 

A total of 144 surface anomalies and 11 subsurface zones (identified by ground penetrating 
radar) were inspected and excavated. A small backhoe excavated the 144 anomalies. The 11 
zones were excavated_ by a large trackhoe. Geological formations (compacted gravel and 
cobble layers) and homestead debris were found at seven of the zones (A, B, F , H, I, J and 
K), and at 118 anomalies. 

3 
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Figure 2. Geophysical Anomaly (Zone) Locations. 
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Four zones (C, D, E, and G) and twenty-six anomalies contained crushed, empty sodium 
dichromate barrels. The zones were excavated to a 7-ft depth before undisturbed soil was 
found. Buried drums were scattered throughout the zones. The typical anomaly depth did 
not exceed 4 ft and usually consisted of one or two buried drums. Various homestead debris 
(wire fencing, wooden posts, and other miscellaneous debris) and about 5,(X)() crushed 
barrels were removed and transported to the Hanford Central Landfill. 

Besides containing crushed drums, the four zones included some loose asbestos, one crushed 
drum full of asbestos, two 5-gal roofing tar cans, one empty paint can, a discarded 12-volt 
vehicle battery, and used oil and grease containers (about 0.5 gal total). These hazardous 
materials were placed in three 55-gal drums and sent to an offsite hazardous materials 
disposal facility. The loose asbestos and a drum of asbestos went to the Hanford Central 
Landfill asbestos section for disposal. 

Soil samples collected during the cleanup activities were analyzed for chromium(Vl) and total 
chromium. The zone sample locations used a 30- by 30-ft grid with samples collected at the 
excavation bottom. Zone samples were collected from about the center of the backhoe 
bucket for excavated sites ( > 4 ft deep). The anomaly soil samples were collected directly 
underneath the barrel(s). Each soil sample collection was homogenized in a clean, stainless
steel bowl before its placement in sample bottles. 

3.0 SAMPLE RESULTS 

The soil samples were analyzed by a variety of screening methods and offsite laboratory 
methods for chromium(VI) and total chromium. The objective of using a variety of methods 
was to demonstrate the effectiveness and response time of screening methods relative to 
offsite laboratory analysis and to provide a basis for comparison of the various methods. 
Normally, off site laboratory analysis results are not available for at least a month after 
sample collection. Demonstrating the effectiveness and accuracy of field screening methods 
would allow for timely field activity adjustments to changing conditions. 

3.1 FIELD SCREENING 

Several field screening analytical methods were used. One method was carried out onsite 
immediately after sample collection, and others were carried out at various onsite laboratories 
on a fast-turnaround basis. Each method is briefly summarized below. Results of each 
method are summarized in Tables 1 and 2 (QA spikes), and Figures 3 through 6. 

5 
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3.1.1 Screening Method A: Fast Turnaround for Chrom.ium(VI) 

This method uses a modification of the EPA toxicity leach procedure (EPA 1986, Method 
1310) followed by colorimetric determination of chromium(VI) in solution by the 
diphenylcarbazide method. The colorimetric determination is a modification of EPA Method 
7196. First, a 10-g aliquot of soil was weighed out and added to 160-mL of water in a glass 
jar. The sample was agitated and the pH was checked. If the pH was >5, 0.5-N acetic acid 
was added dropwise to attain a pH of 5. The pH was checked at intervals for 6 hr and 
carefully adjusted to 5 as necessary. After a total agitation time of 16 hr, the leachate was 
filtered through a 0.45-µ filter, and the diphenylcarbazide reagent was added to a 25-mL 
aliquot. After a 5-min color development time, chromium(VI) content was determined using 
a spectrophotometer to measure absorbance at 540-nm, following the manufacturer's 
procedures. 

3.1.2 Screening Method B: Fast Turnaround for Chromium(VD 

In this method, 1 g of soil was added to 100 mL of water and placed in an ultrasonic bath 
for 2 hr. The sample was allowed to stand for an addi-tional 2 hr before filtration with a 
0.45-µ filter. Acid and diphenylcarbaz-zide were added. After a 10-min color development 
period, chromium(VI) concentration in the extract was determined with a spectrophotometer. 

3.1.3 Screening Method C: Water Leach for Soluble Chrom.ium(VI) in Soil 

WHC developed this method specifically for onsite determination of water-soluble 
chromium(VI) in soils. It is intended as a field screening method for sites where sodium 
dichromate is listed as the contaminant of concern. 

A 20-g aliquot soil sample was weighed out in "as-received" condition and added to 40-mL 
of water in a 2-oz, wide-mouth glass jar. A Teflon1-coated stir bar was added and the jar 
was placed on a hotplate/stirrer unit with the heat set at "low" and stir set at "high" for 15 
min. At the end of the 15-min extraction period, the soil/water mixture was allowed to settle 
for a few minutes and then filtered with a 0.45-µ filter. In a disposable beaker, 10-mL of 
the resulting filtrate was added to deionized water to a total volume of 25-mL. A reagent 
(diphenylcarbazide with buffer) pillow was added and the mixture was stirr¢ well with a 
disposable plastic stir rod. After a 10-min color development period, the solution was 
analyzed using a filter photometer. The result obtained with the filter photometer was 
corrected to account for dilution and reported as parts per million chromium(VI). 

1Teflon is a tradename of E.I. du Pont de Nemours & Company. 
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Location Sample 

33 SD-033-01 
23 SD-023-02 
36 ·SD-036-03 
35 SD-035-04 
37 SD-037-05 

2 SD-002-06 
13 SD-013-07 

141 SD-141-08 
64 SD-064-09 
64 SD-064-10 

53 SD-053-11 
22 SD-022-12 
31 SD-031-13 

138 SD-139-14 
Zone E SD-E-15 

Zone E SD-E-16 
Zone E SD-E-17 
Zone E SD-E-18 
Zone E SD-E-19 
Zone E SD-E-20 

Zone E SD-E-21 
Zone E SD-E-22 
Zone E SD-E-23 
Zone E SD-E-24 

a SD-E-25 

Zone E SD-E-26 
Zone E SD-E-27 
Zone E SD-E-28 
Zone E SD-E-29 
Zone E SD-E-30 

Table 1. Sodium Dichromate Expedited Response Action 
Cleanup Activity Sample Data. (2 sheets) 

Chromium(VI), ppm 
Total chromium, 

ppm 

Method A Method B Method C Method D Method E 

0.094 2.07 0 0.061 ±0.027 32.4±2.9 
0.095 3.26 0 0.116±0,036 32.6±2.9 
0.215 2.81 0 0.412±0,046 35.6±2.9 
0.121 3.93 0 0.177 ±0.034 24.9±2.6 

0 4.12 0 0.016±0.067 36.6±3.1 

0.105 1.83 0 0.063 24.9±2.8 
0 2.79 0 0.238 ±0.037 30.7±3.1 
0 1.79 0 0.13 ±0.036 29.3±3. l 

0.283 3.12 0 0.04 30.6±3. l 
0.215 2.61 0 0.38 37±3.3 

0 1.82 0 0.058 ±0.022 25.7±2.9 
0.209 5.39 0 0.108 ±0,026 34±4.4 

0. 1 3.27 0 0.105 ±0.028 39.3±3.4 
0 2.95 0 0.064±0.025 36.2±3.5 
--- --- 0 --- ---

0.525 4.44 0 0.095 ±0.024 121.2±7.4 
0.0897 < 1.53 0 0.284 ±0.057 35±4.4 
0.101 < 1.63 0 0.253 ±0.056 39.3±4.4 

0 < 1.63 0 0.133 ±0.068 34.9±4.1 
0 < 1.52 0 0.092 33.9±4 

0.145 < 1.65 0 0.13±0.049 46.3±4.6 
--- < 1.75 0 0.176±0.067 51.2±4.7 
0 < 1.68 0 0.092 42.2±4.6 
0 < 1.71 0 0.132±0.05 38.2±4.3 
0 < 1.48 0 --- ---

0 < 1.56 0 0.208±0.07 39. 1 ±4.5 
0 < 1.75 0 0.103±0.05 41.3±4.5 
0 < 1.59 0 0.091 ±0.041 49.9±4.8 
0 < 1.75 0 0.105 ±0.046 43.1±4.7 

0.678 < 1.83 0 0.24±0.058 65 .3±4.9 

HEIS/Chromium(IV)/ 
Total chromium, ppm 

, 

B01971/ <0.49/86. 7 
B01972/ <0.5/12. l 
B01973/ <0.5/11.3 
B01974/ <0.5/11.4 
B01975/ < 0.5/13.9 

B01976/ < 0.5/16.6 
B01977/ <0.5/16.5/b 
B01978/0.11/12. l/c 
B01979/ <0.5/11 
B01980/ <0.5/0.82 



Location Sample 

Zone E SD-E-31 
a SD-E-32 

Zone D ·· SD-D-33 
Zone D SD-D-34 
Zone C SD-C-35 

Zone C SD-C-36 
Zone C SD-C-37 
Zone C SD-C-38 
Zone C SD-C-39 
Zone C SD-C-40 

00 
Zone C SD-C-41 
Zone C SD-C-42 
Zone C SD-C-43 
Zone C SD-C-44 
Zone C SD-C-45 

Zone C SD-C-46 
a SD-G-49 

ZoneG SD-G-50 
ZoneG SD-G-51 
ZoneG SD-G-52 

ZoneG SD-G-53 
ZoneG SD-G-54 
ZoneG 
ZoneG SD-G-55 
ZoneG SD-G-55 

ZoneG SD-G-56 
ZoneG SD-G-57 

a= equipment 01aruc. 

b = QA duplicate. 

Table l. Sodium Dichromate Expedited Response Action 
Cleanup Activity Sample Data. (2 sheets) 

Chromium(VI), ppm 
Total chromium, 

ppm 

Method A Method B Method C Method D Method E 

0.813 2.65 0 0.188±0,05 92.6±6. 1 
0 < 1.81 0 0.066 3,8± 1.3 
0 < 1.83 0 0.108±0.038 71 .5±5.3 
0 < 1.82 0 0.72±0.038 52.3±4.6 
0 < 1.82 0 0.115±0.038 42.8±4.1 

0 < 1.82 0 0.084±0.039 66.8±5 
0.1788 < 1.82 0 0.069 40.7±4 
0.366 < 1.84 0 0.09 53.2±4.5 
0.106 < 1.84 0 0.056 34.6±4.1 
0.515 < 1.78 0 0.077 49.5±4.4 

0.108 < 1.18 0 0. 159±0.05 54±4.6 
0.092 <l.8 0 0.098±0.037 43.4±4.3 
0.163 < 1.8 0 0.098±0.032 37.3±3.9 

0 < 1.79 0 0.077 33.4±3.6 
0.096 <l.8 0 0.134±0.053 34.9±4 

0.09 < 1.82 0 0.085 40.2±4,2 
0 < 1.93 0 0.077 7.1±1.8 

0.296 < 1.92 0 0.38±0.054 33.3±4.4 
0. 1 < 1.92 0 0.08 37.2±4.2 
0.27 < 1.9 0 0.202±0.047 231 ± 12 

0.246 < 1.89 0 0.012±0.044 74±5.6 
0.228 < 1.93 0 0.115 ±0.044 55.1±5 

0.537 < 1.9 0.2 0.438±0.067 43.1 ±4.6 
0.6/d 

0 < 1.9 0 0.078 33.1±4.3 
0.098 < 1.93 0 0.083 35.2±4.4 

c = QA spilt. 
d = reanalysis of sample SD-G-55. 

HEIS/Chromium(IV)/ 
Total chromium, ppm 

B01993/ < 0.5/0.68 
B01981/ <0.5/29.6 
B01982/ <0.5il6.4 
B01983/ <0.5/16.8 

B01984/ <0.5/16.5 

B01985/ <0.5/16 .2 
B01986/ <0.5/11.6 
B01987/ <0.5/15.6 

B01988/ <0.5/17.1 
B01989/ <0.5/17. 7/b 
B01990/ <0. 11/12.5/c 

B01991/<0.5/10 

B01992/ <0.5/12.3 
B01994/ <0.5/1.1 

B01995/ <0.49/15.1 
BO I 996/ <0.5/18.8 
B01997/ <0.5/13.2 

B01998/ <0.49/23 
B01999/ < 0.5/31.2/b 
B019B0/0.11/32.3/c 
B019B1/ <0.49/16.9 

B019B2/ <0.5/15.2 
B019B3/ <0.49/10.2 



Sample 

SlO 
Sll 
S12 

S13 
S14 
S15 
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Table 2. Sodium Dichromate ERA Cleanup Activity 
, QA Spike Data Table. 

Chromium(VI), ppm 

Sample Value Method A Method B 

0.5 0.49 0.24 
0 0 0.146 

0.25 0.21 0.273 

2.50 2.3 0.788 
1.00 0.98 0.433 
5.00 4.7 1.67 

9 

Method C 

0.2 
0 

0.2 

1.2 
0.6 
4.0 
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Figure 5. Field Screening Chromium(VI) Spiked Sample Results. 
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3.1.4 Screening Method D: Chromium(VI) 

In this method, 1 g of soil and 1-mL of demineralized water were placed in an ultrasonic 
bath for 10 min. Following the ultrasonic mixing, the sample was centrifuged for 10 min. 
A 100-µL aliquot was .transferred to a polypropyl-ene film and evaporated to dryness. The 
sample was then analyzed for total chrome by x-ray fluorescence (XRF). The assumption is 
that only soluble chromium(VI) will be transferred to the film. 

3.1.5 Screening Method E: Total Chromium 

The soil samples were processed and analyzed by XRF spectroscopy. Five hundred 
milligrams of the as-received sample were air dried, ground to about 300 mesh, and mounted 
in 35-mm slide holders between two sheets of 0.25-mil polypropylene for XRF. Total 
chromium was determined using iron and zirconium secondary targets. 

3.2 OFFSITE LABORATORY ANALYSIS 

In addition to the above chromium(VI) and total chromium field screening and rapid 
turnaround analyses, confirmatory samples were submitted to offsite laboratories for analysis 
using EPA Method 7179 for chromium(VI) and EPA Contract Laboratory Program (CLP) 
protocols for total chromium (see Table 1). 

A composite sample of all collected waste oil was analyzed for waste designation purposes 
using CERCLA CLP inductively coupled plasma (ICP) metals (e.g. , lead, selenium, arsenic, 
and mercury) and polychlorinated biphenyls. 

The paint material was analyzed for ICP metals (including lead, selenium, arsenic, and 
mercury). 

3.3 SAMPLING CONCLUSIONS 

The field screening and offsite laboratory results did not identify any chromium(VI) and total 
chromium levels that constituted a hazardous condition. 

An acceptable field screening method should be cost effective and accurate and should 
provide timely response in expediting cleanup actions.An accurate comparison of the various 
screening methods is not possible because the chromium(VI) levels were at or below 
instrumentation detection limits. 

The MTCA Method A chromium cleanup level for soils is 100 mg/kg or 100 ppm. Because 
sample results are below regulatory cleanup limits, a risk assessment is not necessary; health 
risk at the limit is negligible. 

14 
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The waste oil and paint results were used to designate the haz.ardous waste disposal process 
required to dispose of the three haz.ardous waste drums filled during excavation activities. 

4.0 COST ANALYSIS 

Table 3 compares the total ERA project budgeted costs to actual costs with net savings. The 
net savings is $214,000. 

5.0 RECOI\1MENDA TION 

The 100-IU-4 Operable Unit is ready for unrestricted land use. This meets the requirement 
for "No Further Action" under CERCLA guidance. 

Table 3. Sodium Dichromate ERA Cost Analysis. 

ERA Activity Budget Costs Actual Costs Net Savings 
(thousands) (thousands) (thousands) 

Site Characterization 
Labor $132.0 $102.9 $19.1 
Materials and Supplies 18.5 1.7 16.8 
Administration 206.4 95.0 111.4 
Analytical Services 10.0 -11d --=-1.d 

Subtotal 366.9 212.1 144.8 

ERA Proposal 
Labor 64.5 40.3 24.2 
Materials and Supplies .. 10.5 5.0 5.5 
Administration 66 .3 42.7 ~ 

Subtotal 141.3 88.0 53.5 

Cleanup Implementation 
Labor 146.3 138.8 7.5 
Materials and Supplies 21.4 22.9 - 1.5 
Administration 163.7 167.8 - 4.1 
Analytical Services 72.1 57.7 14.4 
Waste Disposal --1.U. --1.U. __Q,Q 

Subtotal 421.6 405.3 16.3 

Total 929.8 705.4 214.6 

15 
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~ 
··1£l,-U.,l_ 

9 ~ ~,.,.,,, i_,., 
.... 

STAnOF\ 
~ ... 'l'W~\~17-"31111 

I ~"'(.spq; 3 7t_; -~ 37'(,, 1 

S.:W-\C\ ~ $a'<V~ .l..lW~ISP\AT"Ool 

.. . DEPARTMEN"·,· -• ~'-'\.J'-'-"-' I 

7601 W. af:il/'Water; Suilf: 102 • Kennewick, ~hinrton 9'9336 • (509) ;46-2990 

Karch 8, l993 

M=. Lao E. Uct:le, A.ssin:.a.nc Man4ge-r 
Environmenul M&:\~ge.men~ 
U.S. Oeparl:menc of !net'gy 
P. O. ?,ox 550, A3•42 
lichla.nd., YA 99352 

Deu Mr. Little: 
I 

ae; Action Memor&~d\.:.m A?proval: Sodiwn Oichrom&:e !an:sl 
La.n~f1ll, U.S. Oepart=enc of E~srgy Ha:iford Si~e, ~ic:hla.nd, 
U'A 

This le~~•r con£Cit:uces app:ov~l of :ha subject: Action Mamorandum. 

I. PUUOSE 

The purpose of this .a.ct:ion is to :itigat:e any _.:hraa.t: co public b.ealtil 
.md ch• euvironman:c from ch~ Sodiw:i O!chrocatc Sa.rral Landfill, and to 
meet the ERA objecc!ve of cla.n elosw:e. Ic is assw:ed t:ha~ ti\is ·Jill 
be :he fiu.1 remed.ia.l acc!oa :a.ken &t :~e lOO-!U-4 .Operable Unit • 

II. U.CXGI.OOND 

!w:sua.n~ co the C9mpreh;~si~• tr.viro;nm1ncal Reaponse, Com;oensaci0n a~e 
~i@1li;y Ac; (CERCI.A), tile U.S. Environm~nc&l Proteccion Age~cy (EPA) 
proposed che 100 A::ea &C ~h• U.S. Dcparcmeuc of ?nergy (USDOE) ~ord 
Siu for 1n~lusion on -:he N&kienal Pri~rt;ies Lise CNPt) on June 2~, 
1988. In November 1989, che 100 Ara& Yas ·tnclu.dad on ~h• N?L. 

A. Site P•sc;;pcion 

Laca.:eci a.st .of c:e Il &.nd. CR :eac:cora a%l4 vesc of H reactor (:!.gu:re l), 
c:h1s l&:td.f1ll &ra& is choughc ~ h.a.ve been in u.se i:i. 1945 for d.b;,osa.l 
of ciia~dcq. and c%:\:.Shed bu-rai.s. The land.fill areA i • t:ha solo v.uce 
s1ca wtt:hin :ha lOO-!U-4 Op«=able ~i:. 

His:oricAl cio~'-=a:u:a.cion fo:: :he site (s1ce diJHns1onA, u.aage, .md vu~a 
volume) ia nee a.va.ilable. . The ~~-=• I~or.:.ac1o"C. Data -Syscem (VIDS 1992.) 
usumed ~: 1:he cru.shed o~rr•u cont:&1ned 1: r•si~~ £odium cilch:ama.:a 
&t: bu:rial tim• &:\~ only :..~aae e:-~h•d bir~els ware buried &t: ~• sic.&. 
Sodium cilchromace wu used &San addicive :o ~•&c~or cooling va~ar co 
praven: ~ipe corroaiou. 
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In addition ~0 Sodium Dichr0iu.:e Barrels, :ha si:e also incl uces 
hom.escaad sw:f&ce d&btis, b&rh•d t.J:d fencing ~-i.ra, scove pipe. &.I:..d 
v&rious ~in cans. Tae sit:e ma.y h&ve 'been ~ad u a 6cne:-a.l land.fill. 
~uri&l dapt:h is •h&ll0v since visua.l !~..spection find.s la:ge .u:ic~ca of 
b&rrel 6ebr1a 011 ~a surface. The l1mit:ed !iel~ invas~igac1o~ al.so 
proved cl::ie dapt:."1 of burial i• a.::-or.:nd 6 .S faei:. The siee is: raecangul&r 
iu sha.;,e, and 1.$ aho~c l,S00 feet long by 300 feee wide. The immcdia:a 

-area surrounding 06 site $till shows evidence of it:s o=iginsl 
&~ic\U~Al Wla; fial~ rovs &.re noticeable 011 t:he ~est: perimecar. 

Chromium (Cr) Q.);i~t:s in t:he 100-HR-3 Opersbla Uni: ;ire& groun~wa:ar, bu~ 
t:h.is sit• i.s 'C.OC tile su.apect;aci source. Crcuridv-.::er s~les f:-om t...i.e 
si~••s monicoring well (699-93-46) do noc reporc det:ect:able l~ls of 
chromii.:.m. !ha ,:c:nmdva.t:er d.apt:.~ 1..s 29 feet:. Si~• r&d.1&!:.Lon survey 
1ndic&te th&~ radia.ioc level• arQ noc ln e~cess of che nat u.:al ' . . 
backgr9und levels. The sice co"t::,1.i:is ::ia.ny bara pat:ches (most: in 
circulu shape viu. cUa.c.etars !:-om ahouc one foot t:o ::an fae.c) 
surrounded by •healchy• che&t: g:-ass. A r.~0rd Si:::e su~~y idanci!iec 
uea.s con~4L"ll~g this •n&~.;ral ?henomen&• at: several ocher lccali~ias . 

Sica c.ha.rac:ari:~:i0n act1v1:ies includa~ ~o geophysical , noninc~u.sive. 
grou::.d-penecra:ing rad.ar a:.c ale~:r0m4gne:ic induccion .survoys. su:faca 
d&bria coll•c~ion, sa:-.pla t:=enches, aa.mple pie, and soil s a.cpling. 

'Iba firs~ geophysical su...~ey identifie~ ~a..~y .subsunaca anomalous zones. 
The stUVay id.antUied t.ia nae~ to :oc0ve t:..~a surf~c• debri • (abo~~ 41 
b&rrels and homast:aad ~bris;) Yhicll !.nte::-f ered vi ':h t:ha survey. Field 
scr&etl.in& and off~itc l&bc~&.:~ An.&.lysis sa.::pla collee~ion occw:rg~ 
during su.rf&ce dab;i~ cle&."'tU.p. !ha sacond geophysic.al survey providod 
more d~ail, clearar anomaly delin•a~i0n, and de~ect:ian of abou: -144 
small and large a.ncma.lies. !he su:ve.y i.ncerpreced masc of ~asa a.s 

.m.~u.l.lic= debr1a. 3a..sed on survey resul u, lim1:aci field invest:i.g&t:1ons 
vere carried out. 

T-.ro sample .:re::ches and one supla ?it: \o"a=e dug to c:on:fi:-ci. :he survey 
f1nd1ngs. Numerous c::ushac;i d.rJ.mS ve::-• found ::o a dept:h of about: 6. 5 
fea~ in both t:ha a-e.nchcs. A ·~:iJ.Shed drum vit:h t:ha wording "Sodium 
Cic:hroma:e Cl:'y•~a.J.•• s::ilt legtbl~ va.s d.i.sccvered in o:-ench 2. 

Soil .samp lee .-ve:e collac::ad. !-:om t:he st.t:f&ce, ~o ~est: c:-a.nchas, .and 0~• 

ca,-: pit:. Also dur!.:!g sl.!rf&c:c: dab:-is cleanup, surface samples were 
a'buinad for analyais, Th• s~plo5 vare a1~ar field screena4 for cr+6 
and tot&l Cr a. sane co an o!:si::Q l~bor&tory. :or a.na.lys1s fer Cr , Cr~6 
and. gum& e=it:t:1:tg =&dic~cli~es. 
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All sa=ples ve:re field surveyed for :--.di~t:ion. 
did noc decec: ut.y r&di&ti0c levels an~ shovad 
lus ch.an_ fiva epm. Laboratory an&lys1s sho~s 
of coul Cr&: 56.3 ppm and 15 ~6 ppc of C~6 . 

. 
A. P;rea;ns Cond1;icms 

!he fiel~ iost:-.i::ents 
detecta.bl8 Cr+-6 levels o! 
a. CAX i.::nmi.- c 0 nc e:,, t::-& t:i on 

' 

Li.mi.Ced tield 1nv•stigations ~,~e c~rrie~ o~t tn :he Sodium Oichrom-ca 
Sar.:el La:dfill. TherQ &:e a~ou: 144 anomaliai, an~ full sea.le 
ittY"eccigacion of a l&rge number of t:heae .uioca.lies i9 ya; ~o OQ C£n:'1ed 
o~c co 4a~rrmin• all che co~ter.cs of chese ~noc.a.lies. His:or1c£1 
doc:ume.ne&-:'i0~ !or the si -ca ( u.saga &.."'lei wu cc t:ype, va.sca vo lwne) is nc t: 
&V&1table. YI~S 1992, a.s.sw:.es Chat: t:he cr.ished. ba._-ral cant:~rnad lI 
r••idu.al soc!.1~ dich~oma.~e a; ~'-La bu=ial .Ci.me uid t:h&e only cru.shad 
barrel were bu:iaci a,; the sit=. This usu::ip;10:1 sae:s co be eorrec: a.s 
evidenced :rom w limi:ed field inves~1gacion o! exc&v.ti0n of ~o :asc 
~renches, \lhich revraaled. ~umer01J.1 c:ushad d~ in cbo crencbes. Only 
ona cruahad drt:m vie.~ ti\a wordi:g ~sodiu::i Oichrom~ce Ccyst&ls~ £:ill 
lagible vu cliscovarec! iu :::-anch No . 2. However. t:he enti;-a si,:e ea.,r.oc 
be us~ed :o be Cha sue based on :his li=i~ad field inves:ig&t:icn. 
'!he • ample ana.lysis ~esulcs are vell belov the Model Couc:ol Toxic Ac: 
(MICA) Re$idanci&l So1l.Cle~u-~p chromium s:&::1~d cf 100 ppm. Ho~ever , 

· ic ia :oo ea:ly to concl~c!e :ha.~ cheTa is no chraac or da.ngcr ,;0 chc 
public: ha..lt:h or envirc't" .. "=en: f:0~ cor.ca.minan-:s ~c i:he s1'te v1chou:: full 
1nvas:1g&tion 0, all :he &~cm&liaa. The ERA's go&l. is :o achiava claa~ 
clo~e anc. u--.=osi:rict:ed u.se of land. ?ublic c.oi:nme.nt:s ara 1n fa.vo:: of 
compl.et:e rem.oval of dlese dr.:::s :.:-01: t:h• s1 cc. 

Th• ERA V1ll be e0Ut!'l.:.Ctec1 1:i &c.cord.ance ·.ri:h L..O e~ 300 Sub~1tt E; the 
Hanford Fed9ral Fa~ili;;v A,;;:ee~en; ATI~ Cos-;;nb Orde~ {Par: 3, c~iele 
XIII, Se~tiou 38); t.~e Comp~eh;psiv! !Tivi;or,;en~al R;sponae Compensa~ion 
and liab1l!~v Act of 1980 (C§.CL\), and :~e St:.a.ce of Ya.shingcon Model 
Toxi;s·Cop~r9l"Ac~ (!'!TCA, Chapca: 173-3~0 ~AC). 

IV. l'J.O?CSC A.C'?ION ~"iD lSTn!A.TED COSTS 

~cst:1ngho\.:$e ~or~ C0:~&:1y (V.~C), &, cbe USDOE con~r&ctor, prepared a.n 
eugi:ieering evaluacio~/cost ~~~lysis (~~/CA) cone•~ eecbnologies 
t:h&c wero applicable co t."-lc S0diu:i. Dich:-omace 3a.n-el I.anc1!Ul. 'Ibe 
propoaal w~£ S'Ubci::ad t:0 'Qe E!'A cid t1uh1ngt:Qti S~t:a De;,uoiene of 
Ecology (Ecology) by USOOE !or ?&.:'allel review, and vu also :ade 
avuuhla for public cca:m&n~ fo-: cha a)eriod of thir-:y (30) d.&ya. Th.a 
EE/CA proposed T:hrea re:=.o~a.1 ~ceion alcerca.t:ivoc . They ~ra: No-Aet:ion 
Al~ern&.~1ve, S4m?le All Ano~li~$, &nd E:xcavace _and Di.pose AC Ce~:=al 
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Landfill. Ten (10) public co=e~:s vere ~eceived, including c0i::menei 

from Ccnfe.d.er4tcd Tribes a.nd 3am!.s o! cha Ya.ki=- !nd.i&:i Na.: ion. One 
p\a.Clic comment aupport:e<i 3. 11 ~0 se.tion &lt:ern&c:iva," \o:'hile :he ma.j oricy 
(aooue 70% c~ che to~l response) op:ad for ~ul e.xcavacion and ~amoval 
cf ?&rrals· from i;ha sica. !he rest: of the public corcment:s 1.·e:-e deemed 
nee releva:a:c. !he folloving propoied. al;ern.,cive• vero evalu.a.:ed.-. 

A. No Ac;ion - '!he very lici.iced nat:ura of t:ha fial<i ~ct:ivity.eoe£ ::iot 

jua:ify tile action. Al~o, :he e~1sting sa:pli~g da~a is not sufficient 
for Ecology :agul.&c:orc co suppo:-:: :his altarn.tive. 

B. Sam;ile All Anomalies - !be ~u..-po~e of sa.::pling all ano=&liea (about 
144) ~ ~o .ftfrthc::- c:onfi:.:i that: the site couta.1.ns no reg4a.ted ha.zu-dou.s 
vuea. Sa:ple collection vill r&quire a s~.ll bac~oe -nd dust cont~ol 
d&v1ces. All excavatad cebrt! w1ll be reb~ried vhcre found. 1'he dco~is 
tn,a vill be visually identi!ted .e each enom..ly loeacion. If :he 
anomaly u & crushed d.n:m(s) , !a..::ple collection vill be for field 
acreani.ng and offsi:e labor.to:y analysis. If the ancma.ly i& homestead 
debris, no sa:ple collection ~ll occur. IJhen .ll cha analysis raaw.cs 
&re received and show~&; ;ha site is contzmi~..ant free, .11 caps .-ill 
be u-pgr.deci. A note will be added aia.: ~a $ite contai:,.ed bw=1ed 
crushed drw:i..s and =ta~ Cr c~ C:+6 level~ &~e vit:hin backg.ound lav~ls. 
A&seeding o! th• disturbed scple area• vill be don•. The cecal cos~ 
far t:his ale~r~t1ve ia esci:~ta~ .c $288,990. 

Th1.s &l~arn.acive will con!i:::t wh&:her che site contains any rsgula:ad 
b&.:a.rdous vaata. 'Ihe s&mpling ._.ill al.lo require total screening for 
mae&la and organics, and a.n.a.lysi~ :er selected s~les. The cost is cuch 

. h1&htr than ;he ;h.tl:4 a.l:e~eiva 0f tocal exca.v&cion and remov&l. 
~o, tiu.s opt:1on does uoc .. ddre.u fueure prob lac(.) that: mAY arise. 
Tb.a public ccm=ent& a.re &g&i.:ist thi~ 0p:10n. 'nl.is opcicn doell not: maet: 
t:he original ineanc of :.~e !!lA, which is claan closure o! che sit:e. 

c. EXC4 ... te end Obpcse At: c,n;;;al Landfill - 'n\i~ &.ltern..t:ive involves 
axc&vat:ion o! a.ll .n0~alias, placi~g :he debr1• in dw:p t:ruck.s .uid 
disposal&~ :he cencral l.r.e:111. Sa:?la collect:ion will occur if 
41.scclo~ed soil or debrta othe= :..~an cru.she~ ~ or home&t:aad types 
app•&r d\.Z.a.-i.ng ~• exc&vat:ions. Area. st:&biliza:ion a.nd. r~seeding wtll 
follov ex~avac1on. The ccc.l cost is est:1.:ated a: $l92,l40 . The 
cleanup a.ct:~vi-=1 vill :aka .bout si:i.: (6) veekJ;, depending on veathe:
condi.t:ions : 

'th1.s a.l~e::-n-.t:ive is ce~e~ly ~e&siole and cos~ effect:ivs. It: ~l be 
c.£f•~t1ve in m•et:i.::t.g 'cl1e ::R.A go.l by :amov1ng &.11 pctc~t i.al 
cone&mi'DA:ion. Thia &ec1oc !s also ~o preferred &lcern&civa by che 
p\lblic:, and :..y allov ·1---e•::-ict:1d use of the land. Co~ir.=&cory 
aampl~ a\1.$~ gccur ~o shov ~c :he aita i$ clean . 
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Impl;;enbcion 

Labor. . . . . . . . . . . . . . • . . • . . . . . . . . . . $~5 •· 400 
M&ceria.ls an~ Suppliu ............ 5,000 
An&lycic:al Set"01.cas •••...•••...... 15,400 
Equi~mcnc L&aaing ................. lS,OOO 
Ceucra.l Landfill ....•.•.•......... 54,000 
Engineeri?li and Adlzii:iscra.dou •... 10,000 

Suh 'Iotal. ................ · ........ Slli.7.800 
30%· Couctugency. • • . . • . • . . . . • • . . . • • 1.4, 340 

'!Otil • • • • • • • • • • • • • • , , • • • , • • • • • • • • s 19 2 I 140 
• V. lECO~AIIObT 

Thu decision do~-..i.=&nc raco=mend.s tile exc~vid.on of &ll &uomalies and. 
d1.spasu of t:he Cl.&Caria.ls a:c: -:..'-1.c cancral la:1d.!ill (Op-cion C) far t:h• 
3ad.1~ Oichromate Bar~•l unc:!!111 of cha USOO! Han!ord Stea 1n lU.chl&D.d, 
YA. 'Ibis ci&c:ision vaa cievelop&d. in ac:cord.lnc:e vi:h CU.Ct.A ~ a.mar.cied by 
tha Superfw,d A:enc!.;en;s ind Rezucho;iza:ion Ac; (SARA). and co :ha 
exceuc pr&.ecic.ble, t:he Nac!0pal Con;ingancv Plan (NC~). This deci•ioa 
is bued oc. chc ·a.d=inist:ra.cive racard for t:hu proj acc. k:.a:.u:e 
c:oud.1:ions &C t:he si:e meec the NCP sec~1on 3O0.4lS(b)(2) cri;erl& for 
action, 1: is recomzen~ed cb&; ~he ~referred &lcerua:ive be a.pprovad. 

RDt• ·sc&llley, Program Man 
N~l•~ & Mixed ~uce 
Yashiti&CO~ S,:a.::a Depc. o 

RS:mf 

cc: i.obe:rc Z. Scav~, USME 
?aul Day, &PA 
?aul !caver, EPA 
Dave J&nSau, Ecology • 
Dave Nyl.&ncler, £colol)' 
Due!. Tael, Ecology 
Dil> Gosvazu, Ecolor;y 

plea.sa cont:a.cc Dava Nylanci~: .c 

. /{,,~J,.m.? J:;;ft 
R.&Z\~l F. · S:u.ch, Direceor 
Ha=u-dous ~ ... a Division Ya.sea 
U. S. tnvirgc.mental fraeeccio~ 
Agency, Region ~O 

Admi:d~t:r&::iva :B.ec:orci (Sodium Dic:hroci.&t:e DA) · 
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